The sphincter muscle can be seen standing out naked as a lighter brown structure on the dark brown area. Short tags of torn fibrils are attached to the pupillary margin, and longer tags are hanging on to the periphery.
The question as to wtiology is interesting. There is no history of trauma in the case. The iris in the other eye from which a cataract was removed eight months ago shows nothing similar. Whether this can be altogether a congenital anomaly is doubtful; it is probably an atrophy superimposed on a congenital condition. The embryonic atrophy of the mesoderm of the iris may be continued and affect the deeper layers, so that later in life this rupture of the iris fibrils may come about. Differential Diagnosis of certain White Deposits seen in the Fundus.
By MALCOLM L. HEPBURN, M.D., F.R.C.S.
I HAVE recently noticed a tendency at clinical meetings to describe those cases in which white or yellowish-white deposits are present in the fundus, either as " exudative retinitis " or "Coats' disease," though they have but little claim to be so regarded.
As any adequate discussion of the subject requires far more time than it is desirable to devote to one individual case, I thought it might be well to submit a short paper as a basis for discussion, so that, if possible, we might arrive at a more or less agreed opinion, because I feel that we should be careful not to hand down in ophthalmic literature a description of cases under a definite name, the correctness of which is assumed when no comment is made on the diagnosis.
The title of my paper has been expressly chosen with a view to the exclusion of white patches and deposits about which there is obviously no difference of opinion or difficulty in diagnosis. Such cases are: (a) Metastatic inflammatory deposits. (b) Fibrous tissue development either at the macula or on the retina.
The term "exudative retinitis" implies an inflammation of the retina, accompanied by exudation of albuminous or haemorrhagic fluid into its layers and this condition is strictly exemplified only in cases of retinitis due to renal disease, diabetes and diseases of the retinal vessels.
Such cases also never give rise to any serious difference of opinion, unless the exudates become excessive in amount or tend to encircle the macula, when I notice that writers on the subject begin to talk about " massive exudate" or " retinitis circinata," and sometimes draw comparisons between this and Coats' disease.
It is not surprising that the exudates in retinitis show a tendency to encircle the macula. Since their origin is from the retinal vessels, they tend to accumulate in the neighbourhood of the larger vessels which surround the macula.
It may be well now to remind ourselves of the points brought out by Coats in the original paper described by him as " Disease of the retina with massive exudate" in 1908.
These points are: Clinical-(1) The cases are rare, and found in young people.
(2) The presence of extensive and widespread white areas, either one large one or several similar smaller ones in various parts of the fundus, with a tendency to leave out the macula.
(3) The white areas are generally slightly raised and ill-defined, e.g. fan-shaped. (4) The disc is generally normal and has well-defined edges. (4) There is no sign of inflammation. (5) The choroid has practically no share in the process. In some cases, after a time, the hbemorrhages may cause a little irritation, and thus the choroid may become slightly thickened and infiltrated over a small area, and a little pigment migration takes place, but this pigment does not appear to have been visible with the ophthalmoscope. Now I think we should restrict the name " Coats' disease " to those cases which conform in every particular to the ones he described, and not pick out one special feature, such as a deep-seated exudate, and attempt to settle the diagnosis of a particular case on this appearance alone.
It is only by taking into consideration the accompanying clinical signs and symptoms, and then watching, often for a long time, the ophthalmoscopic changes and subsequent behaviour of these exudates, that we can come to definite conclusions regarding their cause.
No doubt it is difficult to detect ophthalmoscopically any actual difference in the appearance between a post-retinal exudate originating from the posterior part of the retina and one originating from the choroid, because they are practically in the same situation and show many points of similarity, and when the deposit is caused by the same kind of extravasation, the degeneration changes in an organized blood clot or albuminous exudate exhibit identical characteristics, but it does not necessarily follow that the source of the exudation of fluid is the same in all cases. Coats himself made a great point of this in his original paper.
In the first place, since the white deposit3 are widespread, often multiple, and ill-defined, besides being usually situated away from the macula, I should hesitate to describe a single exudate with a well-defined border, occurring at the macula, however similar in ophthalmoscopic appearance, as an example of Coats' disease.
It is true that in the third case described in his original paper there was a deposit at the macula, but in this case there were additional large areas all over the fundus, the retina was totally detached, and the eye was removed five years after the defect in vision was first noticed; thus giving ample time for the extension of the exudation. And yet I have heard cases of a single exudate at the macula described as Coats" disease.
Then again, the disc itself is generally normal, with well-defined edges, but the retinal vessels, although affected in some way, show the changes less noticeably on the disc itself than in other parts of the fundus away from the disc. Therefore, if in any individual case the disc and retinal vessels in the whole of their course were perfectly normal, I should consider this an additional reason for rejecting the diagnosis of Coats' disease. At the clinical meeting of the Section in December, 1931, in a case described as one of Coats' disease there was definite papillcedema with the characteristic appearance of the retinal vessels on the disc seen under such conditions, and a patch of white exudate some little distance away from the disc on the nasal side, which was probably a hbemorrhage; also the patient was young.
It might be said, possibly with some reason, that this is really an early case of Coats' disease, and that the exudate of blood would become larger and more extensive later on. I understand that the condition has already existed for some time, and the appearance is far from being typical at present. 994 46 995 Naturally, the most convincing proof is the pathological and histological one, but, as this is, unfortunately, so often denied us, we are forced to rely on the clinical evidence. At the same time, much valuable pathological work has already been published from time to time by competent observers, whose conclusions have not been disputed.
When Coats wrote his paper, he dealt exhaustively with all the literature which he could collect at that time from all countries, and amongst the material he found many cases similar to his own and others dissimilar, but the actual type which he described is in a class by itself.
A certain amount has been written since then, but the literature connected with these deposits and allied subjects appears under so many different names and titles that the essential points are difficult to unravel, yet we shall find that the information contained in the papers is helpful, even if it is sometimes a little ambiguous.
Scarlett, in a paper on "Circinate Retinitis " in the American -Journal of Ophthalmology for August, 1929, shows a coloured drawing representing a deep hwemorrhagic exudate at the macula surrounded by a ring of smaller exudates (circinate retinitis), but he pays more attention to the microscopical pathology of the outlying exudates than to the mass in the macula, which is probably the cause of it all.
Lloyd, in the same Journal for 1928, in a paper entitled "Fundus conditions requiring differentiation from intraocular tumour," discusses some inflammatory, as well as non-inflammatory, exudates; and in regard to the latter, after describing Coats' disease, he refers to one form of massive exudate in the macula region in the following words:-" The latter group (i.e. in older patients) differs somewhat from the rest of the cases, in that the macula area is the location of the lesion. On one side they resemble (or originate in) retinitis circinata, and on the other, Kuhut's disciform degeneration of the macula."
He also speaks of "retinitis circinata in one eye and Coats' disease in the other," and of "retinitis circinata passing into typical exudative retinitis," etc.
Kalt, in an article on "Exudative Retinitis without Vascular Changes'" in the Annales d'Oculistique for Novembler, 1930, describes a case, with microscopical examination, of massive exudate covering the disc and macula in a woman aged 73 whose eye, a myopic one, had been removed on account of inflammatory iritic complications following cataract extraction. He states definitely that the choroid was absolutely normal, and that the exudate was entirely confined to the retina and of the type of a disorganized hsemorrhage. He also thinks it worth while to insist that his case is a separate type from that described by Coats.
Junius, on the other hand, contributes a paper on "Exudative Retinitis with Vascular Change" in the Klin. MUonatsblatt fur Augenheilk. for 1931.
Much of the literature recently published is in a similar strain, clearly showing that many writers consider that every form of exudate found in the retinal layers must of necessity be derived from the retinal vessels.
However, Holloway and Verhoeff in an article on "Disc-like Degeneration in the Macula" in the Archives of Ophthalmology for February, 1929, definitely proved by microscopical examination that the deeply situated mass at the macula in an elderly patient was due to disease of the choroidal blood-vessels.
In the Transactions of the Ophthalmological Society, vol. xlviii, Mayou reports the pathological details in a case of widespread exudate with a retinal detachment. He found that the posterior layers of the retina were adherent to the choroid, the venae vorticosee were thrombosed, and the detachment had occurred between the anterior and posterior layers of the retina. He thus proved that the source of the hamorrhage was from the choroid. I am, therefore, surprised that his paper was entitled "Coats' Disease," as in Coats' disease the choroid is always unaffected and normal.
But the particular type of white deposits which I wish to discuss are those occurring in the macular region and occupying practically the whole of this area. They often have a well-defined border and are raised above the level of the rest of the fundus, while the retinal vessels show no visible change in any part of their course and the disc is normal. Of this kind of deposit, there are three chief varieties, viz.: new growth, simple serous exudations, and blood extravasations, which at certain stages often look very much alike. With regard to new growths, the usual aids to diagnosis are the occurrence in early stages of a small swelling, which gradually increases in size under observation, while at a later stage-as was pointed out in a case described by Mr. Neame at the meeting held in January-vessels of new formation make their appearance over the swelling, and an ordinary detachment of the retina may be discovered-at varying distances away from the tumour itself. Also, though by no means always, there are deposits of pigment somewhere in the neighbourhood of the growth, perhaps only a fringe visible along one edge.
On the other hand, the simple serous exudates and blood extravasations occur suddenly, attain their maximum amount of swelling in the early stages, then slowly subside under observation, and later undergo changes, both ophthalmoscopically and histologically, of various kinds.
It is these last two varieties which always give rise to the greatest divergence of opinion, because the changes bring about so much alteration in the ophthalmoscopic picture, according to the stage at which any individual case is first observed, that we fail to recognize the possibility of many of the exudates starting in the same way, and thus a separate diagnosis is suggested for every new clinical picture, and many of them receive the name of Coats' disease.
However, I am sure it will be generally agreed that vascular changes of some kind are responsible for the white exudates at the macula.
In the Transactions of the Ophthalmological Society, vol. xlvi, under the heading of " Senile Macular Exudative Retinitis," Davenport gives an excellent analysis of the clinical characteristics in a series of cases in which exudates at the macula were found in elderly people, and, while deploring the absence of pathological proof, brings sufficient evidence forward to demonstrate that such cases belong to a different category from those described by Coats. He, however, endeavours to establish some direct connection between the occurrence of these exudates and the condition of the retinal vessels, and in some of his cases he records definite arterio-sclerosis, while in others the vessels were found to be normal. As all but three of his patients were over seventy years of age, it is not surprising that in some of them there were sclerotic changes in the vessel walls, and in all probability the ehoroidal vessels, which are usually invisible, were affected in a similar way.
In studying diseases of the choroid, one cannot help being struck by the fact that fundus conditions due to disease of the choroid blood-vessels may be in existence for many years in the presence of perfectly normal retinal vessels, while in other cases the reverse is the rule; yet again both systems may be involved together in sclerotic changes of their vessel-walls. Indeed the independent behaviour of these two systems, so near to each other and yet each so anatomically isolated, has always been a matter of surprise to me. Now, as regards the vascular system from which such localized and well-defined exudates arise, it seems to me most unlikely, if the retinal vessels are normal throughout their whole course, even allowing for the possibility that dilatation of the terminal branches in the posterior layers might take place in the presence of normal vessels elsewhere, that such a massive exudate should occur in a region where the vessels of the retinal system attain their smallest dimensions and finally 48 996 997 cease altogether at the fovea. In this connection it might be well to press the point that the fovea is always included in these exudates. The only other system from which such an exudation can arise is the choroidal; the vessels of the choroid at the macula are larger and more numerous than in most other parts of the fundus, and, therefore, more likely to give rise to massive exudate when they are affected. Moreover, there are reasons for thinking that the vascular supply of the macula is very isolated, thus accounting for the well-defined border. Now, if we can agree that massive white exudates of somewhat similar appearance, and showing similar pathological changes, may arise from either the retinal or the choroidal system, it will go a long way towards reconciling the apparently divergent views regarding their origin.
At the same time, I am of the opinion that the particular type of white or yellowish-white deposit in the macular region to which I have referred is more likely to be of choroidal than of retinal origin, and I consider this diagnosis is supported by the clinical and ophthalmoscopic data in a great many cases, and should, therefore, not be confused with Coats' disease.
It will naturally be asked: " What are we to call such deposits ?" I think we must be content with the term "post-retinal exudate " or " postretinal haemorrhage," without committing ourselves to any particular system from which the fluid is derived, until changes in the ophthalmoscopic picture or a pathological examination make a more accurate diagnosis possible, but we can add also the clinical points in favour of one vascular system or the other, and in this way express a decided opinion on a case without putting it in one definite class, which has already been supported by pathological proof.
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The question was whether the name of Coats should be attached to the first disease, or to the first two diseases described by him, as they have an entirely different pathology.
Mr. HUMPHREY NEAME said it was known that retinal h&emorrhages might occur without apparent arterial disease of the retina, possibly from some chemical causes. So that the absence of obvious retinal vascular disease did not exclude the possibility of the origin of these heemorrhages being retinal, and he did not think that the presence of pigment in the retina due to pigment epithelium proliferation, necessarily showed that the origin of the trouble was choroidal.
Mr. E. WOLFF said that one point which seemed peculiar about exudates at the macula -in the so-called macular exudative retinitis-was their shape which in all cases tended to be more or less oval. There was nothing in the anatomy of the choroid which would give them that shape, but the area occupied by Henle's fibre layer corresponded to it: he thought therefore that they must originate in Henle's fibre layer.
